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conclusively demonstrated that the ill effects produced in the air of an
imperfectly ventilated room by the extravagant consumption of coal-
gas depend on the accumulation of the combustion products of
the sulphur in the gas rather than upon the carbon dioxide set free.
One particular application of the portable acetylene apparatus is
of special interest. As calcium carbide evolves an inflammable gas
when it merely comes into contact with water, it becomes possible to
throw into the sea or river, by hand or by ejection from a mortar, a
species of bomb or portable generator which is capable of emitting a
powerful beam of light if only facilities are present for inflaming the
acetylene generated; and it is quite easy so to arrange the interior
of such apparatus that they can be kept ready for instant use for long
periods of time without sensible deterioration, and that they can be
recharged after employment. Three methods of firing the gas have
been proposed. In one the shock or contact with the water brings a
small electric battery into play which produces a spark between two
terminals projecting across the burner orifice; in the second, a cap
at the head of the generator contains a small quantity of metallic
potassium, which decomposes water with such energy that the hydrogen
liberated catches fire; and in the third a similar cap is filled with the
necessary quantity of calcium phosphide, or the " carbophosphide of
calcium " mentioned in Chapter XL, which yields a flame by the imme-
diate ignition of the liquid phosphine produced on the attack of water.
During the two or three seconds consumed in the production of the
spark or pilot flame, the water is penetrating the main charge of calcium
carbide in the interior of the apparatus, until the whole is ready to give
a bright light for a time limited only by the capacity of the generator.
It is obvious that such apparatus may be of much service at sea: they
may be thrown overboard to illuminate separate lifebuoys in case of
accident, or be attached to the lifebuoys they are required to illuminate,
or be used as lifebuoys themselves if fitted with suitable chains or ropes ;
they may be shot ahead to illuminate a difficult channel, or to render
an enemy visible in time of war. Several such apparatus have already
been constructed and severely tested ; they appear to give every satis-
faction. They are, of course, so weighted that the burner floats
vertically, while buoyancy is obtained partly by the gas evolved, and
partly by a hollow portion of the structure containing air. Cartridges
of carbide and caps yielding a self-inflammable gas can be carried on
board ship, by means of which the torches or lifebuoys may be renewed
after service in a few minutes' time.